ncgw 'sfsafei 





#^St >1<lfo% tat < #W*f *fos ?$ I ^twt, <JF©K 
^K5-^Rj, '5J0, *ftft CWT (£R# #^T '©R3> CT #Wt^, «HW, 

^fir sfsfa's If ’’fsrt^T i ^©m ■#^T<t?ic e t? RR>*i *t<fc?r <tpr 

*lwf CTT, CT^Tf ^R*Bt *|QmC*I ^RTlWlft ^RJ 8fo5fa CWTI 

#Wttf© ^0pM**T f%S3t *llnj<erh f^T, %5T etta* «|P©(.^ 





























^b-o 


t> 


4 $wi?r 


^I^VOTSI ^jHjt <P 3 (.VO 


^vscsra - 



^ va||iDgJ1»p^ Resist <P^C^» *ll3<1 I 


'Q ^llujeth ^it^ljt <mc^> *lt?l?i 

<l|A 5 >\S(,Tjq "* 1 ^ gf^f^ 'Q v $ e 1 *'ll ^POC.'O I 

^fw C»1C'»C®WI ^t*P lt t^ ^®PTf <P3W> I 

'*1% fairlto?r *rwt ^jt^lit ^c's *lh<i i 

?fN^s ■*!% f^t?lf^5?r 8|^K ^jNJt ^sc's i 

#tf#asj ^ ^ut *\m \ 

^l^vgvacTjq^ ^RtafbWU* I 

*fec.' t t<r n oI<mNj 3**H*i RRjsi @f)w3 ’ 5 IC*0' PHfipsil 'Q ^5rhoof^5?i^5p5t ^jMjT ^c's 

^ft?R‘l 

*lRi(.<H *raw«r i 

<r¥tn Row *h?k i 

PHlfta *ftw, RCiller ^ ’ifeiF'fa w Wip 

^pp|¥ f^f?r^?^s *tra? i 

*fW5 ^QWf R'fa <psc'© *rt?R i 

^|->v§vsc«| lt l%^ gfafc, ^IflljRt^T, *ll'lJ'SrlC 6 1<l SMKfbiSI <P*W> ^ I 

*if^£*t?r «t*PTNJ lWt?r ^voMH WrK *H?R ^ <£|<t 

^00^*1 ^ I 


















































13.1 (Ecosystem) 

<3®% *r to, ws 'Q c#® w«rr- to^ ^initm *tto*t i to 

«tv»«pR (^s vskn^ % ,p tn ? ft 5 T R?5R ^W ^5R to»T 'oiFato'® ^W <*R5 tol *RNf 

tow ^r *R towwt to to <r ?r $*irr ^trr ws toww$ ftow 

CPf?T I ?RSt ^[ WW to*T ^-'oi'Sil^vsi <£RS to <RW *flft ^f?SR "^^W •>il(.«ll<P'>lvt5R c t 

stf$m ^®rr £t*rR to ^tototo (*tot) ft®% w ^srftoR wm wi ^ ^ 
£|# ftow tosRW?r RR <|v®$^ ^Sjf^ffSR £kto«1, to ^to R5 W( ^5ftW 
^ >>ll<.«'ll<P'>lSJSR c f £|1tRf WW> I ^RR-'SPRTgf t£|^ lj| SRW?' \S|\3H$ "510 R *ftft WW f%^ 

«ito «m to tow w rw i srr%rt ww $1 wr ton w*t <rw to i 

ton *toR ntstot stt%t ^tret# nr torn ^sn nrctot strtoR to tow w 
rwi to*r stt% to *wtf toww$ to nR i tot?r ^rt <r ^§n to srr% wn 
toiRR tow toR tor m i toRn Rtto rw mtotonn to 

^<3#n i (<i«iw sttfto ’tfnwto wu sttfto ws «itw i 

sftfto 4 <r gfr% <<$ ^ *Rwn #wn tor spb totfn w w*i% to 

< 5 ^ toM-sRR ns, ^®tw n*rt nn fntoRt, to^ >3 *rw?t fntoRR tosgto¥ to, 

<3®% 4*P1R WWlWl to*$ ~sm. 4\*$s>H (Ecosystem) i <ll^« vf><£&?r 

<nsR wtwt 4 <m>w wwra, w*itw ws, to ^*iM4i2) ^pr totR to 
r5*R ton%r to^ £ft% tow^w ^rftowt tow ot'qttrt w»u ^ww 

<*m %*hriprt rwt ^fRr«f ^ms^pto toiPr i tow’twi ^ ^ 

stf$m ftm to tow to, to 'q sfwm^n 

13.1.1 ^I'^'oww ^Hlnh'n^. 

■to ^py^ra, towwt? ws »tto c#® tow^f fto^; wlwl ^*ftw^ <ii^v©«i to to i 

ifi^ fv®*ifi> £f*fpr ^totw?' ^ww ^i^Rf , oic.*i < p i ww?' cto wfs T&toPT 

^WT^Tf >W(MM Mwn i 

(a) ^5 ^llh (Nonliving matters) 

towWt?T W5 *PtNto^ T to' ^tow? ®r»D ^PP^fR tot®f <PW, ’fiW 'SRI y oiIsu,«t*i WRtH 
W*t tl]0 «>is<to ^W i ^P^®WR R^«T W5 ^hh(.<P toR ^tow 


Tpft-v&b, 'SHR'toH- j»^r-io^r cs)1*t 





















































































TTt?I l 

(i) 'oilers (inorganic matters): ’lift, 'Q »ilf!5(.'© '©i<iP<Fs *PtPif C*PR 

■'Wf c<plwl c^t^ 5 'oilwR, ^ v5vs(.<i5i ^iRiwi H®r, 

^itSR I CTO, *JMPU||>I, *M*m, C%, «lfa|WM, Wl^-'i|^|l^vb 

^©Jtf*h 

(ii) £®?<j (Organic matters): 'Sl'31 ^1 ’PtPtf ^©cir CSlCT 5 

cro ws ^5 ^i^scsr ctw i «ntp»iT ft^rm to 

i f^nro §*hto?t w to, «<rc* £tt% cro, l^j, *r*r 

^©jlft i &st^ vSlvscns ^rj c^f*i <3]R5^?r i ^ ^ptto <3f*iTOr teR' ^ f^o ^?n ^ 
£Tt%Q RfcviMs^ 'S0 C#f TO i 

(b) C'»|'fi ^llh (Physical components) 

*tf^rc*r Jj<iwit4n ‘ p if^srt e t, ^ps tor <s if^ir c f, m 

^ *nfar fe) ^ ^ 

hmmw 4?r ^*fRR to «to& ^ cror wjto to^qttt « 

VWlfl >ro$ to CTOt <H^«M C#5 I 

(c) ^)5«t $Hlnh (Living components) 

$k*«i <n*$\©ttw %*n*fi=r i 4?n^ tor tosr ^tto ♦ifswcr tot i 

*lfTO*R #^Sf 2f**PF© Sffl*- ^‘ ? flW ) *ttW « Rcill'Sr<l> i 

(i) (producer): ^I^S? ^fc?rfC3R ^*tf*sll'©c'© ‘ilTO (?fC^ <p|4*i Wf|-W$[T^5 
«W ^fl> C«tW <#T TO TOlTOISPJ't 2t%nm TOR 2TO *IRJ 

C*trot) ftaf% TO i 4 ^TO $*W© %TO fcfof TOt To I ^ TOlTOISPtf 

^C^ ^Rs>TOR ^IPR fitt^RT, ^ttW ^C®lt ^T^S? v5ftstg>«i I ^ItW Slwjc«ll<.<P ^iRJ 
■^fln ^®lt ^ ^C'»l'^1 (Autotroph) i ^1^*1 ^shl PiC'sr^ ^HN Imc'swR <p^c v ® ^ItC^, ^SRJ 

cron #c^ ^ wu fro ^ i 

(ii) ^lw (Consumer): cult'll slt^ ^lQc<ic*1^ 'SrS c?tW ^c'© ‘ ! 1tC^ 

i , TOJ^ 'SRI 2tW ^t TOT^TO' v5fsci« i ^ 4TO ^ ^ 

<1^®!# i C*PR 2tT% ^RP# <TO> «W 'TO, '©lci«c<P ^®TT ^«tC®t# 2lt% 
(herbivorous) i RPl Si^Pl <29f®ta ! *ltW i ^1 '^f^t, ’tf, R'©j|Pt 

8Wr <21% i 


o$tr 














































































(?PtR Sf# S|#ffi? ^ %TO Sf^t 'TO' valets R®Tf ^ <#*f *ltW Rf R'oR <2% 

•«nw i 4 <?t «£w s m^ to# si# i Rjt®, ftm, rn t^J# <21% *itw i 

C<M<l St# C*fM ,? ftWW3' OTO <lct> 'sRI'S ^rts?tt# St# (carnivorous) i <4 (.13 R®tT ^Tf?T 

(21% rt ctot cror cto TOfe *nw i *iw, ^r, <im t^#i i£it (21% *itw i 4 Rsfi> 

%*tR (21%' , *ltW #^s S|#?r (.&(.-$! St#^ "Sfiv^T 'siN'smI CHIC'S (Rfi*f ^t^r <K3 i CT^T: 

R^R 5 , x t^*T, %H, 3 .lwi«il R'SilRt i *Tf5f GffllTf TO<*$, 'i>il<i'sf r (l' 5 <P RT *JKS^ (scavenger) i 

rto 4Rt Rt 'fliMiafHi cro %m *i%pt<r to i ^csp*it, rtot rtot ◄i^w 
iTO s# CPNt RtR, RtRt 4 R*lt tosf *TOR RtW %TO ^fwt TO i CW: - 5 i% 
^ e 1c'»l^1 'RtvR# (omnivorous) i 



% 13.01: 4\*yol*K (^s <TOR) 


(iii) Rw)|e»R> (Decomposer): RJt^cS%t, ^l<P t'®!# «iR>^J 9 #R Rt W3#R SIvsi i4R° 
stt% W Wf 4R* fsm CTO* TOR' RtRJ sm TO (W %TO i*P!R R^tt R Wife's 
to Rtfs rt *n% to to rir i to toit to ^tor *tw ^trir ^ 

tow st^t R>Rt W^R i Xslt 4t R®tf‘SRfewRt *1 RrvoR> I 















































































*br8 




13.2 ^I^vstsj (Ecosystem of a pond) 

*w^fc»fir cto ^it w w^u >mu>« ^ ^ i 

*q>i<q|->l<;vs 'G ws RR^ 'oIotMm C^M * *IT?I i Wv5 ^ < 1W 7 T^M 

R%* sm^ < 3 Ri «lt®K <W< *ltft, ^ 4 iMl<t>, ^#T V 5 l^-«ran^ 5 , 
wrw ^sjitwi ?rifa to ^*ttw, sm *itw, Rffa *5^ 

*ltW *ltW W5T totw I 









"^ocfiji *rm<F 

(^jihs^o 
*? r srtw 


vs5T "VsCsM 


<pRc'Cf 31 \ < ^'G*i 


f&ar 13.02: 4^15 ^p^aj 

(a) T&VttW: ^“'ITW ^.cc^. ^ItEeTl^rsiSW^tft RRsf) £R»H t*KR 'Q W^I'SR ^llR^ 'St'S'a i 

*flfro «I^M ^5 'iRcns fpts^^T ^r I tpl^lgd?^ 5 ? ?|JK^TmT ^Sf ^®!W 

'S «HJHJ'SfpfW ^Pt ^llC s ll<M°tSW £|R>?jl*J I ^ I 


*o*}r 


































































(b) *'ocm *Tl*Tt '»l J i»ih C*tW, "SP^ 'oiR>^ 2 )t%, ^Sftt?*! 5 ^ 

’^ 5 t '8 <p|v©«ll 'Sft^Q SOT ^W<l , *ttW I '»h»lH ’f® Sff^^^S&K^TTOTl 4 

%BRit to sx*$s to?© to ^rt, ^©R ^’PtTO* W=t TO CTO TOI 

(c) R'®)« *'©«* *itw: c^fs m., *F©«t, ^s R'SR ’to?' 1to 

to si*?® to?© to to to %ro w to?© to i to 

sm *ro* tojto to Rww TOf to i 

(d) ^©to *'©«* ,J ttW: <?PR' *ltTO C^fij "TO, f^?f^ ^®j|R ’llww 'TO^ 

'©Ions ^©t?T ^wti *ltTO TOT i C*TM, wlnH, 0»i5f% ^5 ^ TO ^sjlf^ 

^stTOTOfofr tofi 

(e) R«lle? 4 : *ltfTO© ^ ^iTO « <Jl«kiJftlll ^©#% Rww TOT to i 4W<T 

Rciii'St^ tot i *£Rit TO??® «wr ^r TO?r tott tort toj tottoi to #fro ^r 
firtte « to *fror >iito ■to' i wr <imis ^tott% &ro 'Q 'oit®t<i 

<ii>iiiifTO wf ^pram ^ i 4 to fronts© ^rtroiwt tort ^jjtrrt ^*ttw <21% 

<u<irI<i tot 1 

13.3 *HnjPto®i ^t ^lnrJH®T (Food chain) 

^*TtTO Rc^w ^Sf 'Stvs'i (,<jc.<pIc«iI 'stR ^Hih’Jwk 'TOIJ TOs fiM^T <plc.'st 

•tot 1 toi tot fcsft ^rt <p^c«i ^ e k«i# sft^t ito wsHfit *tc® tot cro 1 

w mu ■*# ^*ttto ctof to ftf% 5 T *©c?rt toto?t toj TOf^© ^r, ^®ro <?R 

TOTO TO TO TOjfi<M TOJ^r mti I 

^nror %ro m ?Tf 5 t ^ 1 i srm% <?r cro 

^lu> 1 ^jte ^ , *ft^ Rww <pw, ^rr*f <tR ^jrsct 5 f^R?r i *fRi 1 <iR 

to ~m **, to c^ ^ c^*r ^5 ^rm ^w 

c’Rm ir ^im to 1 www *iii#i<Mlk<j> fro^ tot to c^Nt 

TO: 

^fl^l -► *pR? -► -► ^IH -► * 3 ^tH 




^<ltw sj«^pro^ , «ltw fiUpcra’itw 
















































































ffiro toto TO^srer TOrf*t^r toto to© *nori cwr f*tro#% TOrf*^, 

*!?[#% ^luPi^ ^©#% ^in)Pi<p«n i 

(a) Pl+ldtiffl *HH(Pl4*1 (Predator food chain): CT *IHuPl*M W *5CTO TO^F 

tou>«i tof to* #w $toto toctoi to<r *toto sftwtM tom to?t to, 

csj^pf Pi<p«u<p to f*mro#ft TOjto®i i xs*to?r *lluto«ifi> TO*fi> f*tTO#% 
*lluto«i i 

(b) TO#t% *lltJto«l (Parasitic food chain): TO#ft fcfof « slt% *>ltoT**t CTO 
tocm CTOI ^5 va||<MW<| CTO<KH$. CTOF TOJSfTO'TOn CTOmT C^t CTO TO# *H4?l3Ul 

'0|lw<p TOtTO *$*'©« TO#ft TO TOTO TO I 4 CTO5 TOjtoc«lS SfTO 

TO1 TOTO ^5f fcfaf »H-'Q TOtf© *HBT i PICTO to*# TOF, CTOT: 

-► TOtt -► C^^TOi 

TOTOfCTO ^ CTOTOlft # 4 to' 'spit to C# CTO> <3# TOIf 'It, 
toj TO *tot topJcTO fa<plc“1 TOs? *ITTO i 

(c) *H*oPte®i (Saprophytic food chain): ^©w^. C^lCT 5 ^TOfl C^lCTl 

top^t tar^tfw toj*©m 1 w® to, w w^t to«io<F tot to fs#ft tot to*r i 

CTOT: 


-► cron 

TOl ^U, ^Nto*!^ TO^< TO* 4 TOPTCT to*T TO^TOTO TO^il toltot ^t 

TOSo^Hwi WTOm fcsft l TO#ft 'Q ^5#ft ^luto®! TO TO#; TO’Pjff «ttW I 

TO*t 4 tot cron ^*ttw c# i # ^ro giro *iMto«i toto TO^Fito toto mro 

'st*y f*1 < pl*i'stl3] TOltotTO 2fTO TO ^t TO^tf#* *®w?i tom I*'toi*!) s i i ^TOt* TO^^sETSm 

*iMto«i to*ttro ^er vBf&uui TOrmroastTO siHmm toF#ro tom srf^fto i 


13.4 ^Iwh (Food web) 


^ 5 rfTOf**t CTO 3 CTOt TO, TOgTOm TO 5 f*lTOT 4 # TO ^ 5 fatoi ^TO C^© ’tM i 
^'©TO CTO TOTOf^ TO5f*tTO '3 < pQl'© TO?t Wt^TO 'TO^t ’I^T ftsft I ilW i 
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*Y 



























































































i 'Q 'S? 5 i'St ’|Rc<iC‘ r l?' '^Tt' ^fW i 

(ii «ft?'Q ' 59 f^ $,c< i 




cTO '5H^ 


<nw*rtf«r 


fSai 13.03: TOTOl 


Bwi cTO TO, ^,*Tlw TOv c^lfr TOw 1 j isI j iR TOj ■’wTO i 

L>C<T» TOl Rww Sj^ef <PM cTO TO* TO "TO vS'JJil^ I TO TO 'i'll TO C^fi> TO^ TO I 

to? *nft c^ to to* to 'stow to^ stwtfro to§ c^ wuwi cros *nnr i 

4TOT ’tfofij RR»HM <3*t 4UH>fii ^IMPlTOI fcaft I TOtCT CT ^N®lH fcoft 
Rfosi ‘il'^g'scttl *£T?r C5CTO SfR5«1 TOjeth fcaft I 

^iD^rlc.®! C5Jtfe *tfcfi> TOjPl^si TO?T TO I 

(a) £*tTOT—► C^tl> TO —► *Hfc i 

(b) fctTOT—► TSjSflT*^T—► TO TO —► TOf *ttf*i i 

(c) £*ITOr—► c^lfr TO —► to TO —► TOt *flft i 


■h 

■o 

o 

O' 


(d) (TOM—► '5j$Tf? < Pi3»( —► C^f5 TO —► TO TO —► TO? *tlf*f i 

(e) TOM—► ^gflwfcr —► cTO "TO. —► TOf *ttf*l i 



























*VV ##S5|5T 


TO fTO^T: 



ISar 13.04: ^ 



<^|^v©C«] *(R>8i^ (Nutrient flow in ecosystems): 

igfigFf 'OlftsM ^5 Sj^ef 'TO' *ll(.«'||<pJl«£8fa c f £|&illil £1^8 TOT I CT *PtJ fcaf?T 
TOT, ^BT TO f^Sf e)Ctll«rCH W TO, 'flMPHJls?f W>lt TO* i ^«fc5t# 

2tt% (£1^ ^ *ftfiwc 5 r TOt*it £rt% <*prt *rra i ^ 

£tT%t?T "5J1P Rwlet^^It <4^ *fPiJ %TO <imls TOT 'oifte^ <^0© 1*1 hols'® TOT 
*lf«M(*1 <M i ^fSi <iPR ^ TO TO ^ <£T?tm ^ £f^» 

<pcs TO i ^fiSijcsjs <31^ o^l^lw stalR^o ~$vm sj&slfwp ^(R52Rt^ TO I , *ll'iv , J's*lc«'is 
'5|t*0Csr 2RI3. sl J '5'®Cflqs ^<pfo 'ohj'o^ fof*t^5j i 


$o$1r 






































ftai 13.05: *f%S|<ltWfl fi>3J 


shj^sc«i 1l t%^ sfate (Energy flow in the ecosystem): 

mm»iwi si^wis -«i% -^r ^5 1 ^5 <*iw ct ’tf^rK ^tM ^ ^©m% <3®%© 

^ ^vbc.'Srivb 2% smis wi ^1 

*l?ra€t *tf'St'fl 2fT«Jf»i<P'»lw ^IsRls '©ilC«1l 'Q ^©M*^ sNsR«p ■*!% Ro»iw "sj^® 1 

RR>si *INf*1<K 5 'i?i 'srt^ocsr Sl^scn ^it ^TfT ^ '*1% RR>si *llnj j '©cs c*Ff^fa 1 c*fa *f*fa© 
fiuiietw* <mmhi wi *rfswc*t fw wtw 1 

^pt&srit sfr%r ^r<K sm *5^ *M 4 si ^qsr <w©t, 

«£rsiw -s^w fcvnfEfa si>ii*jRh> grow 
sH^lo© c^ff^jn 1 T sitv 3 Tr*Fr £ft% *jMI sf^Tsr • > '©css ^Iww^i straws) c^Tc?r slo>, '©ls!§. 

f^Stu •’'©ms , »ttw 1 £f^ ^ws ^Ttw c«lc^ shlsfts* "*!% tester ■^©css *IIig<ps 
^IH i-toR'© 1 ^^'»!« %©l?r *ltw wtw si*il*ift«» ^ ^ 'silkies ^©fa 
*lt^ C*ffsSJ* I #r *©C«Er -«rtw^ «It^8 v 5 bbv©s CTlCTt «ltW ^ afctf ^CsT, 
grfaRfm *t% *®brt ’iitw c*ffe?r 1 

^§j<t *i?r ^ #?Rr *t% sm aiQ^it c^fw *im 1 ^©*r i 2 r ^©w^ ^ v© si>iuiR«i» *t 1 % 
RmI®TC<PS <Hg®?S W( C«C 8 W 5 ^t ""if® ^I^ICS «»ll<IS ^iRcSC^f | ^RcSG*!^ 

W5 <F*p- TOff wti ^QTlt ^ ^ ^ 1 ? «fe«t ^ I »n^tw 

*IIui>gs>s 'sjt^ocsr sl'^ 5 '©c«i sii^Rxp »ift?r sfat^ t>«iG's 1 


^ ^luR^GSR ^'©^ '5T 5 ^T ^ I C«l^ ^®tc«t# 2ft% 

»sr-io^r ca|R 

























































































to&i ■* *# w ■»# wn ^i i Hft?r *rtw ^«tc«t# 

£ft^fa OiR C^tC^ CT ^R>i!3<ij Sj^®f <pw, Pic®t<i (.icr OT ^|]R> C*|TrI?i *Tt, 

R>§£| ^5 *l 9 c<ic*t ^ 'R?I i ^ CSfc^ «iIm<p <m*t 

f%^‘*t% <il^v©(.«iti ^rrw RiiWR vscsm <iIr«i K«T *im i 4 ^li)Pl<p(.«i *H'U J 'SC 3 S 
Wt W alt'll *It?f, *t%^ W ^T 'Rg I 

3 |to WWC*W TOJ : 

*||HJpH>t«1« £|to *5?^ C«TC55T ^T I OT %5IW ^*ttw, sm '*$m *ltW, f^I 
*i>M<l sftW ^ ^51^ AiC^'fl ’SltW 2lWJt<f>^ i£FF i£msfi> |fw (TO®T I 

sm ^t |fw mobm* 2 tf^% wi ^ c tc«t# , «ttw wtfk awr * 5 c?m , *ftw 
falter |fw c«i& 9 (,«wi sifato i <ii«n^ % - 5 ir?^t srr% ^iter <?rc«*r ^ ^ 

•rttaRT 2 ft% 'Wfa $fa* MOoM* Stfafifa? ^ l (TFtFTT ^nPi^wh ^■'ttw <jt 
?r#ra Ifw mo®m cslw ct *ifa ^r, *teprD sifafi> |fw mo®m ^fir 
wr w tow wto ■Jim i ct ^itw w ’tfartet * 11 % ^ csiw 

^w fa»k c«nc»c.»i * 4 pt ^sf Tjt?r 1 ^<1 jic^Ico ^fw c«io»c ,? i >£iw*l%?r <> lf^it c t 
^q ^ 1 ^jfir*^, m( 4 Imi ^i^ww c^t |fw wt>»w *# w& 
sft?r 10% to ^*tw?r iafw t^twi wito ~$us *ttc?r 1 ^ifa 90% (rcjiw ^Rwc-t 

■R¥ f% 5 ^t ^p|*q>\»|(.<i ' 0 |<U< 1 ^\S C*?tw TIt?I I 

Pl^lPlC^ : 

W# 5 ^ (?l Qi^|Qi<p ^bf*t ^ ^ 5 tW (pyramid) 

1 c^t |fw cww ^ «iwbt < 7 f« ■Jim 1 

siihjPi<i»c«i ^ *t% w \g ^ihi«(ow^ f^m * 1 % ^ 1 

^iPic'M >ho>w to $r*hw i *ift?r *t?re# ^ 

(^f*t 1 c« 1 C'OC« 1 « ^lw C 5 C 5 'aiullj 

w#i »t% tow i «itw ^ 

’^itw «itw i 

-*1% <£$ £rtr ^ i ^ -*i%2to5^ ^r Tim ^ i stto 

*ftc‘ s t 2tm 90% ^t^t *il® <pc*< m wt^Wot ^mm i ^ ^idPi^pc®!^ 

^ii<m<i«> 4 ^t 5 f& *nw?r ^ i ^n#i^i ^ |to woew 

■*i% *tto«r ^ ^ c^n?n ■*i^ i 


^o^lr 


































































































*o)lr 


RtoR 





aaRp<p c'l&'tt'i 


5 Rp<p c a it'» e i 


fool*! £|<P<P CHIC'S®! 


boo 


tfRRJafto C a 1C'S s 1 


tear 13.06: 

13.5 ^Nt^ffcsiJ (Biodiversity) 

ws « #r to «w?r < 3 ®% *tto*r Rfo© i <fiRitR mm Rf #r 4R? 
<m*i« ws RtoR ggt^lR 1 (fit <3®%© w r?iwr #r ^m? 4 <* ftgtR 

c^Trt w sfwtt% (RtwR 'Q (gfTO^s^tto^^to RtR^tto grift]^ 

4R? RtRt (fto RC\© t§rg\s) ^s|R (£IW t&’pRT’fR R*Rt 'OK.«l<pij| 3RP? 1 (f|RR 

’to £ti?r mm ^ gfT%-2fw# ^ m ricrr Rs©r smto <to ^ rirrrr 
r^rt rir 1 gfwit^ ^©m ^t?r fcitoj ^toSjRto (dr? cr^ ^#t?r fato to 
WWIWI 4R# ^RFTR sRflfa (31^ t%R 4R* 1 PW <fR# 

2|©rift© (4R? 4R Rc*1*) i<il*1^j ftu?i <flW '©mjHj £l©rlfts CR£R *5RR R*il ^<11 R^RT 

Mm ririr rhrfi^ Iwkw rr ^ smfocs Rnrr w*i wirir 
( fi^pfU 2i©rift© 1 rnbrIi <3j$i%© sfTR w c<Mf5 RtoR rr 1 aiRt rri^ (fi < PR rrr *tr, 
CTtCTt Rt CRttRT 4Rl *|R»»|R' 1 «fWt SiWtf^R RtRJCW RWTS 

taBau Rtw 1 \©tt g^twt rru© crgr r®it rir, fa«i©roii #r$c®tir sti^r 4r? 

ftssjv©!^, R£«Tf ^Rt^feau (Biodiversity) 1 











































































##5?R 


13.5.1 #£#£30* 


, fafi?3JJ (Species diversity), 

(Genetical diversity) <il^'s|I«i<p ^f&3JJ (Ecosyster 


^nrAweifir^ 


c|wlfe*|v fctffcajj: sratf^s fc#sjj w© <jft%© feWH <SN^wn <Rt$ 

s&rifez i ^rtorj ^PirfJw 4ft smtf® <to* ^rj smtfft fmsn 

i cwr, <ilc.*i* TO#£*1* 'Sft^ra, •^'©h, f^?sp©f, R°*ttt *r^ ^c?i «ft^y i ^ 
SRftf^ TO *RJ £Rftf%?T f#* fWS £fwt%^ M53JJI 


TO^Tita M^iJ: <iw$ surifasfl wito? 'src«irs ftro *n«far <R*!t ri?t i cwr 
gRtif^ i^- \©icn^ 5 t^5 I T, '*il<>M ) caW-slfocatt <*R? *lfsc<pt £il\s^«'i'®l rsj^rR ^'©l 
1%?j i ^ fcsft ^ tos f^R TOkro rrrj Mesur tow i TO«t faprcr 

■STiWl^ #£*R ftVtfft Rf*t% W#s ^ i giffsFP ^rj Wft f$R 

TO l TOW %TO ^ < lf^r©jT TO #?R ^ 

^ gt^rif^ $vg<r to to i aft sn^m #trt toj ct £#3j to>, w ^ 
Rfi>3J I 


t'qtodu: <ih5'©(.sm C#©^‘ p iRR, sN?if*i<p $*tRR <*R? tetR<p ^’fRR’ftTO 

' 5 ^ i JJ o^lc^l 2R*R (TNifk^T CT^R^I?! < il A 5 v ®CflP^ '©l^ J ilc j o < UNI X © i *lfs<i'©»i 

'©l<Hj$. *5t?T <^Rv *)l*hlfe<P I *ll*R'©</R RtW *ft*t ^RJ <R*tlW R5RPR© 

TO^ *lfs<l'©*1 Rtf*T® ^ I WI CT #?WfTOR *?f, v©lc<P$. R«Tf ^ <ll J '5'©l1«l<P Wfi?SJJ I 
C^lfr ^R?r <^'©<.«1 <?PR ^R SiT^fa ^ '©T #*T <)|^v©«| CTO* 

1 WR i 'R, ^t#, ^t, #, *fRB5, RfR, 2t^f% •ql^'scflq ’tUS ^ fw^ 

4ft 4ft$ R’ERm I 


8|^R: 

<i%^*R ^■'IRR’IM RC®t 'sHlfaMW i ^RC*R «R^fRJ ^R W{fc 

^^5f 7pp|^^^i ^ «N>HWJ 

2if^5 ^ I ’lQwt‘R C^r f^R SRtlf^ f^5 051ft ftftUS <1tR I 

<r ftm$ f^if%%r ftm ^rj R^umm > 

<ito?R gfr ^r siT%^ 4ft ^rai«ie^)« «mi tie* ^r ^rt wf, w?r 

Iwi (R«rt (RC^ (R^iRl^ *l^wr RR^«t ^Pw TO ^TOI ^ W 

R«i i (R’jtsii ^nar R>*i Rw c^ifsr <nf^ 
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* 0 * 6 r 


I (T^t Rt^|C<P*l Hvs^l 99 TOTO CE^ I Wf 1 5Rf*t^ Rl^C^I 

^ ^ £ <#T TO ?*TO *TO ?l I in TOtf «if $*t^£®l? <#T 3TO$ 

TO^ ^ *nto ^srftotro *ito c f gpr t^i i£R# TO ^^fwr TO 

«BfpRT Wlf?TO CW-W5 CTO CT*TC® TO I ^ CTO-TO 5 ^ TOICM *MWH TOfa 

^ro? toi 4iT *ro? ^5-n*i4 wom* to to to to^i *nto? 

£f<R *lt*tJ <p|ij‘ ( 1'TO' i «£|?r 'EM! TO? <£|?\ *MC°l ©r , t) ■^J^o<PO C^1*f i 's|^|w| 

•WiWtaM* Cast's *nft? ^Pi«pi tow* i c^tet, ^M, fpT 4?? ?troiRiw to?t 
f 5 !^# etaifc to wifi i 4?t %? oro wr toro TO i ijl^<i w# 5 ® 
«®M»M»|S!I 4TOrtv5t %? TOt TO? 

TO from TOG? w CTO %?? 

TOJt i#TO 880 to I TOfi> 

C*ft>t Rw TOTE?* R>*lf5 5^3 OTO 
wr TOWS toTl TOP*, fi>«T 4?^ 

TO» Si^fTO ’®f®l®r TO* 'Tt TOt? C?ffl 
‘iRhJw® ^j^ltf ^i«i«nh TO CTO i 

CT TOFf CTOT #TO^ ^£|GTO% 

<mi m ?t i *ito*t cro* crot 

1?^*® "TOf <lt a '5'sc«l<l f*Rtf^^t 5 T®t 
•i^S toi ill?! i <pk©r5. ^hjj'swiKi 

Rsrf®*frrot TO? #ri<itoj? ^Rw 
c^5 wflTO toto TOc? ?T i 

13.5.2 to*( TOT tof^lt, q|t»gfteirt«M « >©l4*1l>UH 

sftTOTO vSmjtop nRto ^®Tt ??, ^H 6 ! ^i?t ^C'sjI'^I (Autotrophic), R 1 *^ ‘ s, ltTO*MlTO> 

to cro* tor tog? wit m, ^fsf wNm crot *< to<t ?? i m?M, *pjfnft, 
?^frTOwt 'Q «HM #W* <TO WTO? TO SlWlto (£1^? ^rof 5 ! 1^%r i 

lira# *Rr-*tnMUlWH WU (Cross pollination) #^ 9 ^TOt?f (£R? %t 

^i 9 f^- p ttR?r R’<mi*D*i i #^®r *4 i H0 i ?il to ot (co 2 ) 

’tjm to ^tfsr TOI^rosto^ tsri ^t ^mt?r to i ^w?r ^fst ^t 
^TOITOESI?®! el^nm CT «lft|WH (0 2 ) ’HPT W TO, '^TO? C^# 'TO? 

tot i ^f^st <ul^i.'5R«l, ^l*p i£)?? RR>*i sfTO ^< 11 ^ tor ’ITOffl, *P3 , fif%, 



t&ar 13.07: fS*T RsR'e'otw 

tffRW WWM TO l 































































































*S>8 


'5I^R«bh 


RM«im 2t^© un i ^ ^it m, *m*iR* *tcctt*i « 

^lR&h*il« i <pIgW5. RRjsi gf^t^ <4^ sH^lono "sitflJ Rnwh 

' 3 T 5 Pt¥t^ftCT J (Symbiosis) *TfW ^TNJtf^s Wf I >>i i H<p^® 

''iR-qh^lH ^T (Symbionts) ^Tf i ^ C*f 

£r<lR??j|*< «f°'*isi^ e wft ^gf^spN, ^v^pptffi ^RwlR'aai^ 

'SvBTsf (Odum) <ic«i*i CT ^ '3|t i *sgf^»^l«T ‘j'olw 3,0® c*l*H: 

(a) *HtW ^THssl^n (Positive interactions) ^t?ft 

(b) ^»8lt^ (Negative interactions) I 


(a) , oil , «sR»«il (Positive interactions): 

CT ijfi> #C^?T 4^# 'aiMjfcw ^stC^ *RtW ^srp^sgH^ ^®T I <4 

c^csr ^c*jt^Nt?i?r <5?# ^t *it^ i ®rt^R^ 4 ^?r sfapr 

*i?»T ^It (Mutualism) 'Q <Pt»i*i(. J if«i'8T»4 (Commensalism) i 


(i) fStfBfcillfaetJl (Mutualism): ^ i CWT, 

G^l*llfe 2fWt%, C’W^'5 SFf% "Sf^ "^T ^$5 (<F5t$ iSW 

RR»imi ^ i *nR ^ ^5 ^*r c<iar wjio*ra 

wra ftw's 1 *sihhos < 4 ^ Sfikis R*®t? ^ 1 ^ ■%? 
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o 

*Y 


f&ar 13 . 08 : f^ptfWJ 

pF) f*fsr art's) *i Sirens *if®i5*f (*f) »iifww e •ifoSonit fsaf 
































































to i 43#fc*Nl5f 43 #to® il$c<M #=r 

TOI WF ^TlTO fflw *j% <!W *R«ft 43? &OHIH WJM W^tf *R*t TOfc 



TOI^*i<#c3s 


sttPjj g|5\gv® <k 3 i ^C'stlRflN ( Rhizobium ) < Ul < Ki5[^l f*1*j'S?l^sR Sivgcns (Leguminous 



7 T\3 i *H' <ji(,<i i ^jm5%lT 4^ *il^c5lc«t«H ' 3 T5C3T^t f 5 !^ SIvsic^ *ki3<iK <P(.fi 4"3\ 

CW& *l<MlStl^*l *H*tT CTO TOF i 

(ii) *t>Mt»lPl'St>l (Commensalism): 4 CTO Wlt%^ TOJ 43S5H *Har 
"J^T I «l r 0 *Tt SCSI'S ^fC^lt •spIvsSj’v© ^ '^Tf I W5R, WlR.% ^%T 

(apophyte) ' 3 Tt^tBlT Rested ^ifSc's 'oih 1 ^ 4^? ^*i) ^5 '5l^'i(. < p 'oilwI^.H <pw 
^s i 4^*r ^hj spnf^© to «Pr *if3TO w to i ^t 

w§\ TOra’ wu ^ishihh«»i 5) ^*i?r to ^t 43 ? c^im to 

'Tt i ’fatelft vSlvsi (metabiont) "3t^ C$lC3> , *fFtT ^4^ <PW, R 5 *^ 'odetoiMs g<p!c*iI ^f© 

TO^Tti ^rj t^ro *m fro TOm to i crorr 

^#TO^tl 



(a) CiTtf^it^WT 


(b) 


ftar 13.09: (a) (b) TOHWPlW 


(b) ^*ltW ^©gf^lt: 

4 (TTOf #3TO3 "31 ^TO^ ^#Spv© i 3i e ltW '5Tt^So1l 5 ?rtC3 s fs*T '»1C 5 t ©M ^3^t 

m- c*im, stfrotRm « wt#roiRpr i 
































































^ 4M*H 

(i) ClM (Exploitation): ^ ettaw> ^\a 

Tsfipm o*m w fror ^srf^rn csm w i cro i *wJira«i 

C5tw wfir SfiFt cs^ ^ to i 

fcsft TO^Itl ‘PlW'd ^PTt?T C^ ^ <flTCS 4lt«M ^5t?T l^f 



tSai 13.10: C*IW 



(^) 3 ^r c f®T®T c*nw (*) *ivwn c*ttw *mc®i# 


(ii) (Competition): CTtCTt ffift ^JtM, ^$K *llft « ^NtFSi* ^ 

TO sjtatf^st TO ^fl?P i 4 alfowlffaBl ^i|1W 
f5w <TO> <iRS 'oilf’SlI TO $115^ I ^ '&I*'Sr31s vitaCMfe* 'Q '5p^g2j®rll'® < l > 

^wuprt i 


(iii) ’Bulfl^lmlPh (Antibiosis): 

^ fa H ’efltfo* 

^ (&K sifam wtf^trfpr ^ii 
aq qro* c#r 

cw ^mi mwsra csptew (i88i- 
1955) c^RPiPii 'oulR»<it(.«ll 5 ^ ^lR^>lw-g 
C®l^pi I^*i C*|RPiPkiI*i ^1*^ 4^ 
^MbH C||E& 5TNt «Jl<Nl>t«ill*l i Mkl 
wi^trfpn 







ftf? 13.11: «ulfiHl«(lPl' / l 


*o>1r 
















































4to*r 

^4c<m cro ^ <mm to <m 4toro to?j #ro toj srf®to® Hmt- 
R&i)l ^cc^ TO? 2|c v sj < pfi> ^TOR ’loHw?! 4fC4 'oihss ^*H < p^8 i -H'TO 5 Rco C®^5 
«ii'»^h to^ ®rtro c^ ^#$pss'Q i to^ i£i«ic^ ®mt 4toc*m totoj tor cro 
'&?m i 

13.6 HRc^-i 'Q 

'*iivin^ rito smto #ro ◄wwimj to to m toj 4fro*t 4 ?to 4 TOtori 

<3®%® *«i«. ®r?4j #4 to 'snf^, 41^4 4c®t #44TOc44 Rfc?t ^ , *it^FT i Wto 
^ jf^t4 <3* *^4414 ®eH?4Jt4 '01*1, <131, f&tomt 4 4<ic.44 RR>*( 44C.44 DlR.il wdIc.'s 

f4C4 *m*5 Sfl^fw ^4tTO 4#4 3 ® 45m 1 R<<pi5'8f*1«p <H$ 4to4l'SO» 4Ei«‘ , l4CD'®*l 

•rt to toto toq 8ppft tor TO4 4to 1 toic^ 4torot fs $tor, 

'#>4®®! CTO 5 ^4TO ^nl^Fss £ft% 4t ^§tot C®^ '0|<ilR'S 4t ^«ij|h 44 I 4^R>4 4t5mf 
• > i<i a «i stR TO? St's 4TOf 4 Rmc*R ®t4TOJ 3 **H*i 45® ®f4w$ 4154 <i*^(.*i y oiH*tf i «t*p «t*p 

smator 4^4tft, ^ti54®®t, 4R4 ^®im to 45 ® %to #4t4to, to ^44 f®f% 

TO 4if®54 mfc* viH4$rlI®4 W=t TO? mto I TO4J, TOI®, 43j5 #4t4toTO 

mffa TOmto mwm 1 445$m 4to44 ^4to 4tro #4t4to to 4iroi 4544M5® 
TO, 41^4 ^t®l^ #^f53SJ fi>5® 4l4>5® 41454 toj #4faf&3jJ 4t 1 d<K« 1 41^4 fi>5® 4t®5® 
4t454 41 1 

4fTO*t *J#K9 4t®54 V||^i<l C4lt4® C444 to, 4W 414*414, ^44, 

4itom wsto torom 4to4*t c45® *\m\ 1 *fto*t^5r*s^r 

tom w s^r -^t ^ 9 it^ ^m^sr^rm, mmn?m ^ 1 tsm^f 

’Urn (co 2 , co, ch 4 , n 2 o ^©nto) to <mt® *im, to fsmt^rn 

(Green house effect) TO i TO:«f *flto test CTO TO ^ 

^Ppr ^fsjsm ■®tto ^nrosTrm *itor^T to, *ito to, wH^i«iIto*i 

sl'oiw «p^t°i<i *^F© ^.w, "sito^ ' s rc*u *i'8*i c^tc^m stc^f^f c^Nt w^, 

^®f cro to 1 *to*t «nro fsm^m <ro to ^Trt to i ^ <$*& 

c«i(.<p^. *ito^*t ms^^c e m ^mmm 5 2iu>^i ®hic® i 

^oTO to to^ ^ito toc< ^ito^t m^TO^m to crocro to ^ toc^ i 

^4 *to*f tor ®mj ^msf 'flf’tc?! '^rmc® rw i ^ito^ ^ncmi®m ’tc® 

c®Ri'Q 1 ^* s pwI < H(. < p 4(4 4t m^ic^ %rtro mt C4C4 stto^T ot 4m ^|5| to 5 
TO toft 4m 4T4tcro TO4T TO® TO i TO tTOTO 4m 414^ ®TO % C4TO C4 


■^sfr-'5v, #?fTOT- »sr-jo?r Gift 















































































































##53tST 


C^t (.•'13 ’It^ ^1l(.v» ^G3 I Cult'll 

IVfatsNH Sl'i^fTOftTO C 3 ^ ’iRiMCTOvSTOl^f 2N<1 TO <TO 

1% •Tf 1>t Rc<ii>il TOff® ^(.3 TO? <u.®fj3 ^ ^JTO*IT*t*Tt <P30® ^,(.<11 9 lRi < pR y ^® TOilM < P3t'® 

toi tost TO*t$ ^tro «s^i Rcto *if^® c^*t% 

^ ^st^a TO 1 TOT 'Q ^UhI* 14 ■srrf^ tWf ^ TOST, 

#TOt, cTOTOtros to??t to, Tst^nsf« 'stffa ^ to i toss^; 

«mi« ^twrc® to 1 <i>iiiiR^ tot ^ ^5toto<t «rmi<i <h!o® to 1 wro?*ijr 

fifosMM *lfTOTO fTOPfa 1 WRf ^5 CTO TOF®5{ TO? f^tfw W*tt§t *fff5 
V 5 S 1 C'® ^TO 1 *tfTO*F|TO' C3tC*f ’tfTOCTO *^f®<P3 2ITO *Hc<p »W J i(.i>'©i'sl 2|«ileri i 
2|l>l<^l*GTO 4 TO*TO ^rsf% ^fa<Pl TOH <MO® TO I TO^T T5l^-va|«||^, ItoFT, 

«i$ll^!>^sjtfwfsfi^r toto ^*rrro ^ to 1 cm to i 

*1^1 to*t <pw to? srtffw ^m^wr <pw 9 iiR^ •nmR^p toi^ mjt^o® 

■TO 1 ms «i<Hte\s| to? ^h^vol ij?r TO, *rrfm mfraw J *q|«lR<p slftTO i 


*lfTO*r towI? mi ^htaf&tfu TO^f «iv®)h-ij<p to? toto c*i top® 'Q si# 

si^F® esiw ^iRc.3 *ihm to^, 'olomw Rc*l«i "m^® 1 

’tifrorot, 'snf^5 c t, ■*t^ c f ms to ^r, <?i toto to wto sj^t toto to i m®t?r to? 

qhttfife* ’tfronffro wfensr ^wr mus to i totto toto to? ftf^frotro 

TOtC?I ^ TOlTOC^ cmf TOft ^TTOT < p<ic'® ^(.3 1 



i£)<p<q» TOiW 


TOW : Castro 4TOTO *|RW*Pt^ %*HH*I*I^. ^QTO ^T Wfo 

"TO TO? St^TOTO "TO 1 
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1. Pi>mi«ii1»i>i ^t? 3TNJt w i 

2. jolt's "#t c^wt?r? 

3. 33#fi 3C3? 

4. «IJlR><ll«lli>l>l ^5 3M? 

5. ftvBfefllfa'Srvj 3OT? 



UMlV*l* 8ftf 


1 . “Rf^Sj 'f»Hfip*ll 'Q 
^3 I 



w i 3Mt 


^Wlb^l 33 

3\ 313 —► ^3—► 3t3 3. >^JrR—►Run** —►^uiflNi 

3.^$nwfe3—►3T^—►W 3. 3f5f$f®3—►3fa—►f 5 t3l3 

2. <K>HMPi'e f tn4 'sjtwr- 

i. ^Rwl^Dcm 3E*IJ '33 J W3 $3^ 33 

ii. 33^3^ 333J ^3^o 3t ^TQ 3#£hs ^ ^|t 

iii. «>13 C*iI% 33 vS'Ofl^, ^3^s 33 



(333^3^3? 

3>. i 3. i 'S ii 


3. ii 'Q iii 


3. i, ii 'Q iii 

























vSoo 





^*(1^ f&WUl '0||c«nlc<q» 3 'Q 4 *T“ SfcSfa 

3. Steals f^car ^ihj*j«i«i «rtc^? 

lfi> *1. 2^ 

H. 3fi> 4fi> 

4. vSnJHc^ 'oilc*ilw R'olii *'o«w wHlS? 

C^l& ' 5 Tf^ *f. ' 3 Tt‘®t 

*r. wt ^1# 



*f. ^luBfh c*pf i 

*t. *nwiw« c^H *MCb« c^r *1% ^jnjt w i 

^i wiw cs $ *iif^r ^i^voctsw ■# <# c rf^ ^ot 


.h 

-o 








































vSOi 


2 . 



^r? 

*f. WHWfW! # C?Pf l 

*t. f&M ^T’W fosHs ^l^t ^iNtf ^ i 

to si&niflhi srt^to •itopf #t 8i^ tom <ror toR«t w i 

















